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Age and Assessments of Professional
Expertise: The Relationship between
Higher Level Employees’ Age and
Self-assessments or Supervisor
Ratings of Professional Expertise
Beatrice van der Heijden*
In this article the relationship between higher level employees’ age and assessments of
professional expertise is described. Hypotheses have been tested with original survey data
from 417 higher level employees and 224 direct supervisors. Concerning the analyses of the
effects of age, our hypotheses have for the greater part been confirmed. In our study, we have
found that age-related stereotyping is an important phenomenon where assessments
concerning professional expertise are made by supervisors. As regards the self-ratings, there
is no relationship between age and professional expertise. Further research is needed to
understand the pattern of differences between the two types of ratings. Some speculations
concerning improvements of the measurements are discussed.
Introduction
Theoretical and empirical controversyabounds with regard to the understanding
and potentials of the concept of expertise. The
problem of definition is further complicated by
the different qualifications in use for somebody
who can exhibit expert behaviour. Some
examples are a person of genius, or one who is
talented, gifted, competent, prodigious, capable,
excellent and proficient, to mention only a few.
The divergent meanings attached to the
concept of expertise create great confusion,
mainly owing to the domain-specific character
of expert behaviour (cf. Curtis 1986; Logan
1985; McLagan 1997). Because of the fact that
most researchers restrict themselves to one
domain of expertise and try to examine out-
standing behaviour in that particular domain,
(Chi, Glaser and Farr 1988; Ericsson 1996;
Ericsson and Smith 1991; Van der Heijden
1998), the understanding of the concept is
greatly in need of elaboration. In this article a
multi-dimensional operationalization of profess-
ional expertise will be explained.
A multi-dimensional approach of the concept
of professional expertise is useful for at least
three reasons. First, as individuals continue in
their career, their knowledge and skills become
increasingly differentiated and specialized. The
wide variety of experiences accrued by profess-
ional development results in a certain degree of
expertise in various domains and in different
aspects. A multi-dimensional operationalization
permits the measurement and comparison of
performance levels attained in these different
domains and in relation to these different
aspects.
Second, a multi-dimensional approach is useful
in identifying those components most in need of
being updated. It is likely that the level of
competence attained by an expert varies with
respect to these different components. Through-
out his or her career he or she may remain
competent in some dimensions but less
competent in others.
Third, a multi-dimensional approach is useful
in examining how specific factors in the indi-
vidual or in the working environment support or
limit performance in particular expertise
elements. Up to now little research has been
done aimed at examining the relationships
between specific influential factors and particular
dimensions of professional expertise (see Van
der Heijden 1998).
Professional Expertise
A multi-dimensional operationalization of the
concept of professional expertise should in any
case comprise the different types of knowledge
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that are inherent to a certain professional field.
These different types of knowledge are
declarative knowledge (‘knowing that’), procedural
knowledge (‘knowing how’) and conditional
knowledge (‘knowing when and where or under
what conditions’) (Alexander, Schallert and Hare
1991). The intended dimension is termed the
knowledge dimension and is closely related to the
second dimension, called the meta-cognitive
knowledge dimension (‘knowing about knowing’
or ‘knowing that one knows’). This second
dimension, that has to do with self-insight or
self-consciousness, is known by a wide variety of
names: meta-cognitive knowledge, meta-
knowledge, executive control knowledge, self-
knowledge, regulative knowledge and meta-
cognitive strategic knowledge, to mention but
a few.
The third dimension has to do with the skills
an employee needs to perform the required
professional tasks. Once the activities and
responsibilities have been defined, it is clear
which skills are necessary to perform a given job.
A person can only be referred to as an expert if
his or her overt behaviour demonstrates the
capacity to perform qualitatively well in a
particular domain. This third component of
professional expertise is called the dimension of
skill requirement.
The three dimensions that have been dis-
cussed so far are fairly commonplace to earlier
conceptualizations of the construct of expertise
(Bereiter and Scardamalia 1993; Chi, Glaser and
Farr 1988; Ericsson 1996; Ericsson and Smith
1991). Nevertheless, we do not share the
opinion that expertise is fully explained by these
three dimensions (Boerlijst, Van der Heijden and
Verhelst 1996; Van der Heijden and Boerlijst
1997). Measurement of cognitive abilities and
skills is not enough to fully cover the construct
of professional development (Ericsson and
Lehmann 1996; Trost 1993). Motivational
aspects and self-insight, as well as social skills,
social recognition and growth capacities are
important interactors and moderators. That is to
say, there is a compelling reason for the proposal
of a broader type of measurement, in which
cognitive abilities and overt skills play an
explicit, but partial role (Van der Heijden
1997). Thus, there is a need for alternative
perspectives for the measurement of expertise.
Expertise can only exist by virtue of being
respected by knowledgeable people in the
organization. There are a lot of people who
have a vast amount of knowledge and/or skills.
However, not all of them can be considered
highly skilled or experts, owing to a lack of
social intelligence, communicative skills, and so
on. This fourth important aspect of professional
expertise can be labelled the dimension of
acquirement of social recognition.
For the development of professional expertise,
it is very important to be recognized as a
promising employee. From our earlier study
‘Over-forties in the organization’ we have
concluded that the possibility to experience
further development correlates closely with the
reputation a person has within the organization
(Boerlijst, Van der Heijden and Van Assen 1993).
A fifth dimension that has been added to
previous conceptualization frameworks is the
dimension of growth and flexibility. People who are
capable of acquiring more than one area of
expertise within adjacent or radically different
fields, or who are capable of acquiring a strategy
to master a new area of expertise or expert
performance in another territory can be termed
‘flexperts’ (Van der Heijden 1996). These are
people who are both flexible and in possession
of expertise. They are, for example, good at
adjusting flexibly to technological changes and
they demonstrate that they know how to
respond quickly and alertly at times when there
are opportunities in adjacent areas.
For a thorough discussion of some definitions
and comments from the relevant literature on
competence on the one hand, and on expertise
and experts on the other, as well as on the
operationalization of the concept of professional
expertise in five measurement scales and the
psychometric evaluation, see Van der Heijden
(1998, 2000).
Self-Assessments Versus Supervisor
Ratings
Most studies on organizational behaviour rely
on self-reports about the variables of interest.
Despite the popularity of retrospective reports,
many researchers are rather sceptical about
results that come from questionnaires asking
people to report about themselves and their
performances. They believe that problems
associated with informant fallibility strongly
influence these reports.
The primary problem is that key informants
may not be able to accurately recall the past. As
Golden (1992), Huber and Power (1985), Wolfe
and Jackson (1987), and many others have
suggested, inaccurate recall in retrospective
reporting can result from inappropriate rational-
izations, oversimplifications, faulty post hoc
attributions, and simple lapses of memory.
Besides, people are naturally motivated to
present themselves in a favourable light, i.e.
self-assessment suffers from enhancement or
inflation bias (Nisbett and Wilson 1977).
Some sceptics have noted numerous biases all
aimed at protecting self-esteem (Monson and
Snyder 1977; Nisbett and Ross 1980). Self-raters
are lenient in order to present themselves in
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rosy, socially desirable colours (Cascio 1991;
Cooper 1981; Golden 1992; Huber and Power
1985; Shore and Thorton 1986; Thornton 1980;
Tsui and Ohlott 1988). This tendency, called the
leniency effect, is in accordance with the notion
that individuals are motivated by drives of self-
enhancement, which lead to emphasising merits
and downplaying faults.
However, despite doubts about the validity of
self-assessment and its use in applied research
settings, there is reason to believe that
individuals are in a good position to make a
valid assessment of their own knowledge and
capabilities. The person who is doing the job
possesses the greatest familiarity with the job
and, because of that, is appropriate for filling in
the questionnaire. Studies examining job-related
variables have shown that those who possess
greater familiarity with the job and the ratee
(Kozlowski and Kirsch 1987) provide ratings that
are more reliable and have fewer errors (Miller
1996). Who else has a better understanding of a
job and one’s functioning in it than the employee
him or herself? Evaluating work performance
typically entails assessing multi-characteristic job
behaviour. Theories of self-perception (Jones and
Nisbett 1971) have noted that an employee is
the one who has access to wide samples of
behaviours under varying situations and periods
of time. Moreover, every person has unique
insight into his or her own inner states, feelings
and dispositions, as well as their changes over
time.
Levine (1980, p. 261) summarized the
advantages of people assessing themselves,
saying: ‘We all have a good deal of time to
verify, logically and rationally, our feelings
about ourselves and our performance, because
we have lived with ourselves since we can
remember.’ In his opinion, self-ratings ought to
be appropriate for four reasons. First, people
directly experience the effects of their actions in
a number of real-world settings. Second, they
gain information about things in the world
around them by observing others. Third, they
have also received others’ judgements of their
performance. Finally, they have had a good deal
of time to verify feelings about themselves and
their performance. Fox and Dinur (1988) also
favour the notion that individuals possess the
ability to reliably evaluate themselves in a
manner similar to that of others and in a way
that can predict subsequent performance.
Accordingly, several reviews of the empirical
literature on self-assessments (Mabe and West
1982; Shrauger and Osberg 1981; Thornton
1980) have offered favourable evaluations.
When we are aware of the pitfalls that are
inherent to the methodology, self-assessment
can be of great value when we try to investigate
complex phenomena, for example, professional
expertise. There are some important possibilities
to translate this awareness into measures that
can enlarge the validity of the self-assessments.
Mabe and West (1982) have found that the
validity of self-assessments is greater in studies
where subjects expect their self-appraisal to be
validated against external criteria, when the
subjects have previous experience with self
evaluation, when they are instructed that they
should compare themselves with others and
when anonymity is guaranteed. They have
argued that individuals are influenced by two
ongoing motives when they give self-ratings:
the desire to present themselves accurately and
the desire to present themselves favourably.
In our research, instructions regarding cross-
checking with the ratings of the supervisor as
well as anonymity have been used as ways of
increasing the validity of the results. As such, we
combined the advantages of self-assessments and
tried to reduce the unfavourable conditions by
building in some measures. Like other assess-
ment methods, a method for the measurement of
professional expertise needs to be carefully
designed, to use appropriate mixes of different
kinds of indicators, and be evaluated for its costs
and effectiveness.
The Relationship between Age and
Professional Expertise
Theoretical Outline on Age-Related Differentiation
In general, the process of adult development
and ageing is characterized by individual
specialization and inter-individual differentiation.
Evidence for these characteristics emerges from
four research areas: (1) age-comparative work on
the extent of inter-individual variability, (2)
conceptual work on models of life-span develop-
ment, (3) research on life career and professional
specialization, and (4) evolutionary consider-
ations on the nature of ageing (Baltes, Dittmann-
Kohli and Dixon 1984).
Regarding the first area, from psycho-
gerontological research it is well known that
despite stereotypical opinions, there is consider-
able variability at all ages, in that some older
adults have very high levels of performance,
while some younger adults have relatively low
levels (Salthouse 1996). The second point to
note is that ageing effects are gradual, but for the
most part continuous and monotonic. That is to
say that in the case of the majority of abilities,
there does not appear to be a critical age at
which a dramatic drop in performance occurs. As
long as the opposite has not been proved,
psychological life-span development can be
taken as a process with considerable variability.
Indeed, there is a widely held belief that the
variability between adults increases with ageing,
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implying that there is no endpoint to psycho-
logical development towards which all indi-
viduals move.
Models of life-span development are also
based on the premise that the individual devel-
opment takes place in a divergent way. From the
trifactor scheme of influences on development
formulated by life-span researchers (Baltes, Reese
and Lipsitt 1980), this line of thinking becomes
clear. Alongside normative age-graded and
history-graded influences, idiosyncratic or non-
normative life events play an important role
(Brim and Ryff 1980; Filipp 1981; Hultsch and
Plemons 1979). The latter type of events are
events that are not general in occurrence and
patterning, but ones that play an ever-increasing
role with age. This is why they generate a higher
degree of idiosyncratic change than is true for
earlier phases in life.
Evidence from the third research area on life
career and professional specialization pertains to
the question of long-term stability of inter-
individual differences in psychological func-
tioning. If such inter-individual stability is high,
as people move through their lives they tend to
maintain their relative positions within a matrix
of individual differentiation. For abilities and
psychometric measures of personality (Costa and
McCrae 1980; Schaie 1983), stability during
adulthood is considerable and thus supportive of
a view of continued inter-individual differen-
tiation. The Oakland and Berkeley longitudinal
studies (Eichorn, Clausen, Haan, Honzik and
Mussen 1981) also point out that changes in
personality and family life show a remarkable
degree of typological and individual differen-
tiation. The mid-life development of individuals
in these longitudinal studies seems to be
characterized by distinct life trends and not by
a unitary life process.
The research area that has to do with the
study of professional careers and achievements
in worldly success (e.g., Featherman 1980), and
their anchoring in the structure of inter- and
intra-generational processes of socio-economic
stratification, points out that social mobility
between levels of stratification decreases with
age. Professional commitment and specialization
grow and individual differentiation in psycho-
logical functioning is either maintained or further
enhanced. Riley’s age/cohort stratification model
(Riley 1979; Riley, Johnson and Foner 1972) and
the social-psychological work of Kohn and
Schooler (1978; 1982) that links the stable
differences in substantive complexity of occu-
pational contexts to psychological functioning
during adulthood, lead to the same conclusions.
Evolutionary perspectives form the fourth
rationale for considering a process of special-
ization as a central feature of adult development
and ageing. Two notions are relevant for the
ontogenetic processes of specialization. A first
general idea is Waddington’s (1975) concept of
the channelling of development which implies (1)
multiple though differentially probable pathways
of development, and (2) with age, increasing
restrictions on mobility between such pathways.
The second notion has been described by Brent
(1978; Mergler and Goldstein 1983). In his
opinion, the role of older cohorts is to provide
the specialization’s necessary for maintaining the
gene pool to which the species has already
adapted. In addition to acquiring existing
specializations, the younger cohorts fulfil the
additional functions of adapting to changes in
the existing environment and expanding into
new niches. This view suggests that, in the
course of ageing, individuals may tend to exhibit
a process of individual specialization and invest
special efforts in maintaining or further
increasing their specialized knowledge and skills.
The survey above on individual specialization
and inter-individual differentiation induces the
formulation of the first hypothesis concerning
the degree of variation in professional expertise
dependent on age, that is, age is positively
correlated with the degree of variance in
expertise scores (hypothesis 1).
Age-Related Stereotyping in Expertise Assessments
Appraisals of functioning are difficult to
dissociate from appraisals of the person him or
herself, as a result of stereotyping of people, for
instance based on age (Boerlijst, Munnichs and
Van der Heijden 1998; Dittmann-Kohli and Van
der Heijden 1996). However, can any criticism
be made about the contribution of older
employees in working organizations? If the
answer to this question is negative, the negative
attitude towards the know-how and capabilities
of older workers is not founded on proved
shortcomings but on negative stereotypical
opinions on this category of employees.
In fact, many studies have revealed that a
person’s age forms one of the principal bases for
stereotypical characterizations (Brewer and Lui
1989; Fiske 1993). The business world is no
exception to this attitude. The stereotypes
relating to ‘older’ and ‘younger’ workers widely
accepted in our culture are to some extent
opposites. The qualities attributed to ‘the young’
match the image of an energetic, self-renewing,
creative, dynamic organization. The qualities
attributed to ‘the old’ tend largely to be
associated with the reverse (Boerlijst, Van der
Heijden and Van Assen 1993, pp. 44–46;
Bromley 1988, p. 191–192; Wiggers et al.
1990, p. 18).
Stagner (1985) points out that stereotyping of
the young versus the old is also encouraged by
some researchers, for example, Levinson (1978).
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Researchers frequently make suggestive
generalizations about observed significant
differences, even where these are very slight
and the groups overlap to a great extent. What
is more, their conclusions often cannot hide the
fact that they do not doubt the correctness of
such stereotypes.
In a survey, Craft et al. (1979) and Rosen and
Jerdee (1976) have revealed the stereotypical
reactions of employers on the subject of the
young versus the old. Employers were presented
with curricula vitae of applicants identical in
every respect. The only difference was the age
stated. The employers were asked to give their
opinions on a number of qualities possessed by
these applicants. Their negative stereotypical
opinions on the older among them were only
too clear. Furthermore, they defended their
unwillingness to employ the over-fifties on the
same basis. An additional factor is that the
young and old themselves often believe in such
stereotyping and match their behaviour to the
qualities attributed to their age group (Kogan
and Wallach 1961).
Recently, Bouman (1996) has carried out a
meta-analysis of studies that have been done in
the domain of age stereotyping of employees.
She summarized the results of her study in five
categories of stereotypes: (1) physical capacity;
(2) cognitive capabilities; (3) work attitude and
emotional adaptability, (interpersonal) conflict-
handling, and social skills; (4) adaptability and
flexibility; and (5) useable knowledge and
experience. Her review of relevant literature
shows that, in general, managers hold negative
beliefs about physical and cognitive capabilities,
and flexibility of their older workers. On the
other hand, they have positive beliefs of work
attitude and effectiveness, and motivation of
their older workers. In addition, they have faith
in the extent of their experience and social skills.
Warr and Pennington (1993) came to a similar
conclusion when they summarized statistical
analyses concerning judgements from a survey
filled in by members of the British Institute of
Personnel Management, with respect to two
factors. Managers were asked to indicate to what
extent they ascribed sixteen characteristics to
older (40+) and younger (40ÿ) subordinates.
An analysis of variance, using varimax rotation,
showed that two reliable and statistical
independent factors; ‘work effectiveness’ and
‘adaptability’ seemed to be of importance.
The first factor, general work effectiveness,
meaning being conscientious, hard-working,
effective in the job, thinking before acting, in
possession of interpersonal skills, and working
well in teams, seems to be significantly better in
the case of older workers. On the other hand,
adaptability – the second factor, meaning the
ability to grasp new ideas, adapt to change,
accept the introduction of new technology and
learn quickly – is supposed to be poorer in the
case of older workers compared with the
younger ones.
In a survey conducted for the government,
Gelderblom and De Koning (1992a, b) studied
appraisals by civil servants of their own
functioning. The most notable aspect of their
study is that self-appraisals over the age of 45
prove in the great majority of cases to be
favourable, just as positive as in the case of
younger people. Differences between differ-
entiated age groups seem to be minimal.
Negative appraisals occur only rarely (1 per
cent in the case of 54-year-olds), but older
people of 45–54 years display a peak in negative
appraisals of 7 per cent. This latter peak seems to
occur in all types of functions.
In literature, this age category is that of the
so-called ‘mid-life crisis’ (Gerrichhauzen 1989;
Hunt and Collins 1983; Munnichs 1987). In the
oldest age group the peak ‘disappears’, which is
attributed by the authors to ‘modified
expectations’ and ‘selectiveness’, meaning that
a number of employees who experience
functioning problems at this higher age have
already departed via a redundancy or disability
scheme.
The above-mentioned findings are consistent
with those of Price et al. (1975) and Mercer
(1981), and are largely confirmed by our
previously performed research ‘Over-forties in
the organization’ (Boerlijst, Van der Heijden and
Van Assen 1993). The latter study related to
individual over-forty-year-olds at middle and
higher functioning levels, as assessed by their
supervisors. In general, the supervisors tend to
rate the quality of the functioning of their
employees of over forty satisfactorily or highly.
The functioning of the employees working at
higher levels is appraised somewhat more
favourably than that of the middle level. Older
and younger members of the over-forty group in
higher functions do not differ significantly. At
the middle level, older people function slightly
less well than younger ones and we again
encounter the above-mentioned ‘peak,’ or rather
the ‘dip,’ in the group of 47 to 52-year-olds.
The compilation of studies on age
stereotyping summarized above leads to the
conclusion that among management of
companies there is a widespread stereotypical
opinion that the contribution of older employees
is valuable as far as the here-and-now is
concerned. Yet, the expectancies as regards their
contribution in a broader connection or as
regards their adaptability are unfavourable. They
are expected to have fewer capacities to adjust
flexibly and enlarge their area of competence.
Moreover, even where a supervisor does not
need to hold negative stereotypes vis-a`-vis an
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older employee, being acquainted with that
person, he or she is influenced by more or less
negative views concerning the said person’s
future contribution. Virtually no deliberate
judgement is made because most supervisors
know their employees only superficially and in
most cases for only a very brief period of time.
For the vast majority of employees over forty,
the period spent under their present supervisor is
four years or less (Boerlijst 1994; Boerlijst and
Van der Heijden 1996).
Supervisors appear to be far more mobile than
their over-forty employees. Thus, in most cases
they have not devoted much time to gathering
knowledge concerning the career, the
development and growth opportunities of their
subordinates. In fact, a self-fulfilling prophecy is
effective here meaning that even when there is
no reason to doubt an employee’s contribution,
the supervisor does not make a careful
assessment and is led by opinions that are
bound up with stereotypical opinions rather than
objective facts (Fiske and Neuberg 1990).
However, when we consider the actual quality
of the functioning perceived by superiors, we
find that this does not, or at most partly,
correspond to the previously mentioned
stereotypes (Boerlijst 1994; Boerlijst, Van der
Heijden and Van Assen 1993).
Age and Work Performance
From a consideration of the results summarized
in the overview above, we conclude that
becoming older does not generally lead to
functioning problems either in the business
world or in government circles. In every age
group and at every functioning level, a relatively
small contingent can be found whose work is
‘below standard’. It appears that such
‘underachievers’ can equally well be found
amongst those under forty. Apart from this, for
reasons yet to be clarified, less favourable
opinions are held in company circles on the
quality of functioning of the over-forties than in
the government sector.
The fact that the functioning of older
employees gives rise to so few complaints tallies
with findings from psychogerontological studies
which demonstrate that existing capacities and
abilities remain virtually stable up to pensionable
age. Findings reveal that people who are not
afflicted by any illness, handicap or stress can
continue to carry out their normal work for a
long time without its undergoing any
appreciable decline in quality (Munnichs and
Uildriks 1989). They display a much greater
variation within age groups than between them
(Birren and Schaie 1985 1990; Botwinick 1984;
Meier and Kerr 1976). In most reviews of
research on the relationship between age and job
performance, it is concluded that there is little
convincing evidence that older employees are
either less productive or less competent than
younger ones (e.g., Davies and Sparrow 1985;
McEvoy and Cascio 1989; Rhodes 1983;
Waldman and Avolio 1986). The number of
years of experience in the particular working
environment seems to be a better predictor of
work achievement than age (Giniger, Dispenzieri
and Eisenberg 1983; McDaniel, Schmidt and
Hunter 1988; McEnrue 1988; Schwab and
Heneman 1977).
On the other hand, an increase in age is
associated with lower levels of proficiency in
certain cognitive measurements in tasks like, for
example, ‘free recall’ of a list of 12 unrelated
words and the Raven’s Progressive Matrices
Test1 (Salthouse 1996). Lower performance in
these measurements is associated with poorer
job performance or placement in less cognitively
demanding occupations. Therefore, greater age
can be expected to be associated with poorer job
performance, or with shifts into occupations with
reduced levels of cognitive demands.
Given these associations, how can it be
explained that in some occupations the most
capable workers are older adults? Even more
convincing is the fact that systematic investi-
gations and several meta-analyses suggest that
there is little relation between age and
measurements of work performance. With these
confusions and contrasts in mind, Salthouse
critically engaged in the question of what is
responsible for the discrepancy between the
expectations about the relationship between age
and measurements of work productivity or
performance, and apparent reality. In other
words, why are there few or no significant
relationships in the face of large differences in
measurements of relevant abilities?
One possible explanation proposed by
Salthouse (1996) has to do with methodological
limitations of prior research on work
performance. Among the weaknesses of past
research is that many of the studies have
involved small samples and a restricted age
range, meaning few participants above the age
of 50. Moreover, potential selective attrition
with the effect that only the most competent
individuals may have continued in many
demanding fields, and possibly non-equivalent
responsibilities in that benefits of seniority could
mean that the activities performed by adults of
different ages are not truly comparable, have not
been rare in research on ageing. Finally, limited
sampling of job type has occurred because most
of the published studies have focused on
unskilled or skilled workers, and few studies
have been reported on people in professions or
managerial occupations with high cognitive
demands or expertise.
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Notwithstanding these methodological limi-
tations, it is still surprising that there is such a
discrepancy between expectations and reality.
Three major categories of explanations can be
sketched (Salthouse 1996). In the first place, the
assessments of work performance are rather
crude. Many supervisors are not interested in the
maximum capability of their employees, but
instead are primarily interested in some
minimally acceptable level of competence.
Considerable controversy exists about how to
assess competence and about criteria on the
definition of expert-level of performance.
Second, declining cognitive abilities may not
be relevant. It could well be that other factors,
such as achievement motivation, goal-directed-
ness, social intelligence, and various aspects of
personality, may be important predictors of
productivity in the workplace. These character-
istics are not easy to evaluate, but they may
increase with age and/or job experience, and
could contribute to much more of the variability
in work performance than traditional measures of
cognitive abilities.
This latter statement implies that researchers
may have focused on the ‘wrong’ type of
cognition and abilities. The theory of fluid and
crystallized intelligence proposed by Cattell
(1963) and extended by Horn (1970), implying
a two-factor model, can be clarifying in this
respect. According to this model, crystallized
intelligence refers to those cognitive processes
and primary abilities that are embedded in a
context of cultural meaning and that are
relatively ‘age-insensitive’ (Botwinick 1978).
Fluid intelligence, by contrast, typically concerns
the processing of information in a context of low
meaningfulness and exhibits profound age
differences.
For many jobs it is likely that the bulk of the
activities performed are routine, and hence may
place greater demands on what are referred to as
‘crystallized abilities’ as opposed to ‘fluid
abilities’. Crystallized abilities largely reflect
accumulated knowledge, and may include
memories for solutions to problems encountered
in the past. These are distinct from fluid abilities
which are postulated to reflect the ability to
solve novel and unfamiliar problems. The
distinction between these two types of cognition
and abilities is relevant because if many work
situations were primarily dependent on crystal-
lized or other age-stable abilities, then there
would be no discrepancy to explain because little
or no age relations are evident on measurements
of crystallized intelligence through most of the
adult years. The fact is, however, that we have
very little information about the types of
cognitive requirements for most jobs.
The third possible explanation for the lack of
the expected negative relationship between age
and work performance is that increased age is
associated with greater experience, and
extensive experience may lead to positions
improving alterations in the manner in which
the work is done. Three major possibilities for
the moderating experiential effects on work
performance can be given (Salthouse 1996). The
first alternative, that experience preserves the basic
abilities, would appear to be ruled out on the
basis of research described by Salthouse (1996),
in which he found no evidence of interactions of
age and experience on measurements of basic
cognitive abilities.
The second possibility is accommodation, in
which the individual shifts his or her activities to
those that are less affected by any declining
abilities. To the extent that this happens, the
individual might still be able to perform at a high
level of competence in selecting activities which
are not as dependent on age-sensitive abilities. A
possible example of accommodation is in
professional sports where athletes shift to the
role of coach and still remain active in the field,
albeit in a quite different role.
The last possible mechanism mentioned by
Salthouse, by which experience might allow an
individual to maintain a high level of
performance despite declines in relevant abilities,
can be termed compensation. It is clearly possible
that highly experienced people (who may be
more likely to be older) have learned more
efficient or effective ways of performing the
activities. If so, then the gains of the more
effective mode of operation may balance or
offset any losses or declines that also occur.
In connection with this expose´, based on
Salthouse’s considerations we made use of the
work by Warr (1993) who compiled a thesaurus
of available research results on the link between
age and achievements in many kinds of fields
and at various levels of work. The tasks that
people have to perform, either in laboratory
situations or in the reality of the workplace, are
difficult to compare. They differ in a host of
dimensions, both content-wise and in terms of
complexity. The same applies to the charac-
teristics and work behaviour of the individuals
themselves. Warr has devised an interesting
theoretical framework enabling the results to be
classified according to type and clarified. For a
summary of the work by Warr, see Boerlijst,
Munnichs and Van der Heijden (1998).
Warr’s typology is methodologically
enlightening but does not solve all problems of
interpretation. As Warr (1993) himself indicates,
watertight explanations of research findings are
often difficult to provide because most tasks
form a complex integration of activities. People
do not always go about them in the same way.
One day, an employee may get down to work
immediately, relying on his or her experience
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and routine. The next day he or she may set it to
one side, as it were, and pause to reflect before
taking action. Thus achievements may differ
from one day to the next.
In conclusion, from the perspective of
cognitive psychology, the good news
concerning the relationship between age and
work performance is that despite the pessimistic
expectations from basic research on age and
cognitive abilities, there is no convincing
evidence that increased age is a liability in most
work situations. This is encouraging because it
suggests that age may not be a limitation in
employment situations (Salthouse 1996).
However, the bad news is that the reasons for
this lack of a relationship with age are not yet
understood. That is to say, research on the
relationship between age and cognitive abilities
leads to an expectation of age-related declines,
and it is not clear why they have not been found
in empirical studies. Several plausible hypotheses
have been put forward, but they need to be
rigorously investigated before we can have
much confidence, or comfort, in the good news.
Based on the theoretical outline described
above, we expect there to be no significant
relationship between age and self-ratings of
professional expertise (hypothesis 2). In each age
category, employees with differing levels of
endowment with expertise characteristics can be
found. On the other hand, significant age-related
differences are anticipated where the supervisor
ratings are taken into account, because of the
influence of age stereotyping that cannot be
switched off. The relationship between the age
of the employee and expertise ratings by the
supervisor is expected to be negative
(hypothesis 3).
Research Methodology
Samples and Data Collection
In each organization involved in this study, once
the agreement was made to participate, there
was a discussion with a representative from the
personnel department. An explanation of the
criteria for participation was given and we made
samples of employees, and their immediate
supervisors, appropriate for our questionnaires.
These criteria concerned the minimum level of
functioning of the employees (middle or higher
level employees), with the target of an equal
distribution over three age groups (20–34 years,
35–49 years and 50+) and a reflection of
different types of existing functions in the
organization.
We asked the respondents to indicate their
present level of functioning. This characteristic
has been measured by one item scored on a
seven-point scale ranging from: (1) lower
vocational level, up to (7) academic level. The
categories are based on the Dutch vocational
education system and have been re-categorised
into three levels of functioning: lower level,
middle level and higher level. Because our
sample consisted of people from middle and
higher levels of functioning, nobody indicated a
function at a lower level. This category was only
used to check whether all the respondents
corresponded to our intended sample: namely
the middle and higher level employees.
The reason for limiting selection to employees
active at least at a middle level of functioning or
in a middle management position and not
employees from lower levels was explained
earlier by Boerlijst, Van der Heijden and Van
Assen (1993) in their research on the over-
forties. Looking for study data which can be
generalized for application in the future, we have
made allowances for the possibility that the
present workers, particularly the older ones, will
be difficult to compare, on one point at least,
with the employees who will be populating our
companies in twenty years’ time. Until twenty
years ago, simple functions and simple tasks
were dominant in most working organizations.
As a consequence, the bulk of older employees
in our existing working population has a rather
low level of education. As the complexity and
level of difficulty of future functions will on
average be higher than it is now, we have every
reason to expect that the average educational
level will likewise have undergone a sharp rise
by the year 2010. The immense changes in the
business environment, implying the global-
ization of businesses, the consequent opening
up of new markets, the advances in information
technology, and the growth of consumerism
have all added to the competitive pressures
which working organizations face (Hamel and
Prahalad 1994).
As we are particularly interested in the
consequences of growing older, we have decided
to make a comparison of three successive age
groups of the working population, namely the
starters (20–34 years), the middle-aged (35–49
years) and the seniors (50+). In this way the
whole professional career has been covered by
comparing these three age groups. The category
of employees aged 35–49 years roughly
corresponds to a category that is indicated in
the term ‘mid-career’ (Hunt and Collins 1983;
Janssen 1992).
Psychogerontological research has shown that
the midlife experience is not strictly bound to a
particular age. Some people already experience
major changes in their thirties (mid-thirty crisis)
while others only note them when they are forty
or almost fifty (Munnichs 1989, p. 224). In order
to make a division into age groups with a similar
range and at the same time framing a division
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with a separate category for these middle-aged
employees, the above-mentioned division has
been proposed. In Table 1, the number of
respondents for each organization is given. A
subdivision is made for the two different data
sources: the employees and their corresponding
immediate supervisors.
Because of the need to delineate the amount of
work required within the framework of the study
as a whole (Van der Heijden 1998), we decided to
restrict ourselves to data on higher level em-
ployees. Based on our insights obtained via the
study ‘Over-forties in the organization’ (Boerlijst,
Van der Heijden and Van Assen 1993), we
concluded that middle and higher level employees
should be treated as two separate categories in our
analyses. Because of the differences in manage-
ment’s attitude towards, approach to and
treatment of these two categories, repercussions
regarding the expertise ratings were expected.
The age distribution in the sample of higher level
employees is as follows: starters 27.6 per cent
(N 116), middle-aged 45.7 per cent (N 192)
and seniors 26.7 per cent (N 112).
Despite the effort to obtain a balanced div-
ision of the two sexes in this study, from the
higher level employees 86.2 per cent of the
respondents is male and 13.8 per cent is female.
However, it is generally known that in the
higher regions of the organization most func-
tions are fulfilled by men. In this respect, the
composition of our sample can be interpreted as
an advantage because the division is in fact really
representative for the actual situation in Dutch
working organizations and consequently more
accurate.
The Survey
For the measurement of professional expertise
two questionnaires were used consisting of 78
items in total (Van der Heijden 1998). All items
refer to attributes or behaviours typically
attributed to experts or outstanding performers
in various field. Each item referred to one of the
five dimensions. Questionnaire A pertains to the
self-ratings of professional expertise and had to
be filled in by the individual employee while
item set B had to be filled in by the corre-
sponding immediate supervisor. Item sets A and
B are nominally identical, except for the fact that
the items in the self-ratings questionnaire refer to
the employee him or herself, and the ones in the
questionnaires for the supervisors refer to a
particular employee. In administering the
questionnaire to the supervisors, all items were
adjusted into sentences like: ‘In that period my
employee fulfilled the role of mentor for . . .’ and
‘I think that my employee is . . . at adjusting
flexibly to technological changes’.
A 6-point rating scale was added to each item
rating from 1 (‘very little’, ‘never’, ‘not at all’,
‘very small’, ‘very uncertain’ and so on) to 6
(‘very great deal of’, ‘very often’, ‘extremely’, ‘to
a considerable degree’, ‘very large’, ‘highly
unsuitable’, ‘very good’ and so on – wording
dependent on item content) on which an
individual’s assumed position, relative to the
item in question, could be measured.
For a full presentation of the questionnaire
(the original Dutch version and its English
translation) one is referred to an article in the
journal High Ability Studies (Van der Heijden,
2000). For a thorough outline on the operation-
alization of the concept of professional expertise
in five measurement scales and the psychometric
evaluation from both a pilot study as well as the
main study, see Van der Heijden 1998 and Van
der Heijden, 2000.
It appears that we have succeeded in con-
structing a seemingly valid and reliable multitrait
instrument for measuring degrees of individual
Table 1: Number and response rate of employees, supervisors and combined ratings, per organization
Organization Number and Number and Number of
response rate response rate combined
of self-ratings of supervisor ratings and
(%) ratings (%) percentages (%)
Akzo Nobel 93 (30.5) 94 (39.7) 56 (17.9)
Hewlett Packard 42 (65.6) 48 (75.0) 35 (11.2)
Ministry of Justice 53 (31.4) 41 (24.3) 40 (12.8)
Ministry of Transport, Public Works 64 (37.2) 82 (47.7) 40 (12.8)
and Water Management
Philips Communications and Processing Services 81 (25.4) 60 (18.8) 35 (11.2)
Rabobank Organization 72 (75.0) 79 (82.0) 64 (20.4)
Unilever Research Laboratory 135 (35.0) 33 (25.6) 30 (9.6)
University of Twente 19 (100) 17 (89.5) 13 (4.2)
Total: Total: Total:
559 (50.0) 454 (50.3) 313 pairs
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expert performance. Both for the self-ratings and
for the supervisor ratings, the scales appear to be
very homogeneous. Expertise is considered to be
a multi-dimensional quality. The five dimensions
are not fully mutually exclusive; they represent
correlated aspects of expertise. This is why the
representation, i.e. the factor structure is oblique
rather than orthogonal. There is a considerable
overlap in the meaning of the scales, given the
relatively high inter-scale correlations, but the
distinctive power of the different scales is satis-
factory, given the higher intra-scale correlations
and the remaining outcomes of the multitrait-
multimethod analysis and the quantitative vali-
dation studies, regarding the convergent and
discriminant validity (Van der Heijden 1998; Van
der Heijden, 2000).
In Table 2 the reliability coefficients, using
Cronbach’s  are given. For each scale of
professional expertise, the reliability of the
supervisor ratings is higher compared with that
of the self-ratings. It has been suggested (Van
der Heijden 1998) that the greater directional
diversity (lower inter-item coefficients) of the
self-ratings does not prove that employees give
a less valid, but rather a somewhat more
differentiated self-image. Each item refers to
different behaviour, a different behavioural style
or a different outcome. Moreover, we have to
bear in mind the fact that supervisors, although
responsible, tend to be only superficially
acquainted with their employees, especially as
far as the higher level employees are concerned
(see also Boerlijst 1994; Boerlijst, Van der
Heijden and Van Assen 1993).
Results
The Relationship Between Age and Group Variances
To begin our examination of the relationship
between age and ratings of professional
expertise, scatterplots were made to determine
whether the measurement instrument has the
potential to differentiate between higher level
employees throughout their career. In other
words, to discover whether our expertise scales
have discriminating power in each age group.
Fortunately, the differentiation in the degree of
professional expertise pertains throughout the
career, and for each dimension of professional
expertise. Our measurement instrument does not
lose its discriminating power as the employee
grows older. Ageing does not automatically lead
to top scores in the different scales, or in the case
of supervisor assessments, worse scores on
account of stereotyping. That is to say, age
alone does not explain all differences.
The Levene test is used to test hypothesis 1
concerning the relationship between age and
group variances. It is a homogeneity-of-variance
test that is less dependent on the assumption of
normality than most tests and is thus particularly
useful for analysis of variance. It is obtained by
computing, for each case, the absolute difference
from its cell mean and performing a one-way
analysis of variance on these differences (Noruis
1993, p. 187). In Table 3, the means and standard
deviations for professional expertise, separately
for each dimension, are given both for the self-
ratings and the supervisor ratings, and for the
three different age groups.
As far as the group variances in self-ratings are
concerned, only the difference between the
starters and the middle-aged regarding meta-
cognitive knowledge is significant (F (1, 304)
4.33, p< .05). The dispersion in the amount of
meta-cognition is larger for the latter category of
employees. As regards the supervisor ratings, this
same outcome has been found (F (1, 165) 6.68,
p<.05) indicating that the variance in meta-
cognitive knowledge is larger for the middle-
aged compared with the starters.
However, where the differences between the
starters and the seniors are concerned, all
variances are unequal at the .05 significance
level for, respectively, knowledge (F (1, 112)
 13.06, p< .001), meta-cognitive knowledge
(F (1, 112) 27.29, p< .001), skills (F (1,
112) 6.64, p< .05), social recognition (F (1,
112) 8.49, p< .01) and growth and flexibility
(F (1, 112) 9.16, p< .01). In each case, the
variance in scores for the seniors is higher
compared with that of the starters.
When the middle-aged and the seniors are
compared, the outcomes of the Levene’s tests are
for, respectively, knowledge F (1, 165) 9.94,
p< .01), meta-cognitive knowledge F (1,
Table 2: Reliability coefficients of each scale as expressed by Cronbach’s 
Scale Number of Alpha self-ratings Alpha supervisor
items (N 559) ratings (N 454)
Knowledge 17 .83 .93
Meta-cognition 15 .86 .94
Skill requirement 12 .84 .94
Social recognition 15 .83 .94
Growth and flexibility 19 .87 .93
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165) 9.83, p< .01), skills F (1, 165) 6.53,
p< .05), social recognition F (1, 165) 11.04,
p< .01) and growth and flexibility F (1,
165) 4.46, p< .05). The variance in scores for
the seniors is, in each case, larger compared with
the variance in scores for the middle-aged.
Hypothesis 1 is to a large extent supported if
the supervisor ratings are taken into account.
Where the individual employee that is being
rated is older, the variance in ratings given by
the superior is higher compared with the
variance in ratings given to younger employees.
As far as the self-ratings are concerned, only one
of the differences appears to be significant.
Self-ratings and Supervisor Ratings and Their
Relationship with Age
To test the second and third hypotheses
regarding the relationship between age and
professional expertise, one-way analyses of
variance (ANOVA) were performed for each
different scale using raw scores, both for the self-
ratings and for the supervisor ratings. In each
case the assumption of homogeneity-of-variance
was tested by means of the Levene test, because
of the fact that the proportion between the
smallest and the largest group of employees in
the analysis exceeds 1.5.
In the case of significance of the Levene test
(p< .05), it was checked whether the proportion
between the smallest and the largest standard
deviation for the different age groups did not
exceed 2 and whether the highest standard
deviation was found for the largest group.
Where both criteria are met, the F-test is
conservative and can be used (De Heus, Van
der Leeden and Gazendam 1995; Huizingh
1995). Where these criteria are not met, in cases
where the highest standard deviation(s) is (are)
found in the smallest group(s), the F-test is in fact
too liberal. In this case the F-test can be
interpreted although the conclusions need to
be drawn with care. For our analyses, in each
case the F-test seemed to be suitable.
To determine which age groups differ
significantly from each other, Post Hoc Multiple
Comparisons were carried out using Scheffe´. This
test is conservative for pairwise comparisons of
means and requires larger differences between
means for significance than the other multiple
comparison tests (Norusˇis 1993, p. 278).
As far as the self-ratings are concerned, no
significant differences between either pair of age
groups were found.
With regard to the supervisor ratings, the F-test
was found to be significant for each scale, the F-
ratio’s (df: 2,221) being respectively for knowl-
edge 9.69, for meta-cognitive knowledge 9.73, for
skills 11.72, for social recognition 8.79, and for
growth and flexibility 13.26. For all analyses the
significance appeared to be smaller than .001.
In each case, the effect can be ascribed to the
difference between the starters or the middle-
aged on the one hand and the seniors on the
other. The latter category of employees appears
to obtain a significantly greater negative
evaluation compared with the starters and the
middle-aged. The difference between the middle-
aged and the seniors is not significant. It appears
to be the case that the supervisor indeed makes a
distinction in evaluating employees over fifty
compared with evaluating employees in younger
age categories. Hypothesis 2, that there are no
age differences where self-ratings are concerned,
is confirmed. Hypothesis 3, that differences are
found where the supervisor ratings are the
question, is found to be confirmed for the higher
level employees, although the relationship is not
linear over the whole age range.
Table 3: Means and standard deviations for expertise scales; self-ratings and supervisor ratings on higher level
employees
Self-ratings (N 417) Supervisor ratings (N 224)
Mean Standard Mean Standard
deviation deviation
Age group 1 2 3 1 2 3 1 2 3 1 2 3
Knowledge 4.30 4.36 4.34 .44 .42 .45 4.44 4.44 4.03 .47 .56 .77
Meta-cognition 4.65 4.60 4.57 .40 .47 .44 4.64 4.52 4.17 .36 .59 .81
Skills 4.68 4.66 4.59 .40 .43 .42 4.70 4.59 4.16 .51 .58 .84
Social recognition 4.13 4.26 4.22 .52 .51 .50 4.30 4.30 3.82 .62 .65 .96
Growth and flexibility 4.14 4.11 4.05 .48 .48 .55 4.09 3.95 3.56 .45 .55 .71
Notes:
Self-ratings: Supervisor ratings:
Age group 1 (the starters): N 115 Age group 1 (the starters): N 57
Age group 2 (the middle-aged): N 191 Age group 2 (the middle-aged): N 110
Age group 3 (the seniors): N 111 Age group 3 (the seniors): N 57
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Discussion
It seems that our hypotheses have for the greater
part been confirmed. We have found that age-
related stereotyping is an important
phenomenon where assessments concerning
certain quality and performance aspects are
made. By and large, supervisors have a more
positive view concerning the capabilities of
younger employees. Our data indicate that
supervisors make a difference in evaluating the
higher level over-fifties compared with the
evaluation of the middle-aged and the starters.
Every human being forms stereotypes in order
to make his or her world more orderly and
predictable. However, many stereotypes are
based on cognitive ‘errors’. These errors are
most likely to occur where people do not have
extensive contact with the subject in question
and where they do not have any additional
information about the individual members of a
group. In judging employees whom we do not
know very well, we may see them all mainly as
members of one and the same group, in this case
older employees, with a common set of mostly
negative attributes.
At higher functioning levels especially,
employees’ work is highly independent and
often solitary, even. In order to gain greater
insight into the potential of one’s work force,
supervisors should bridge the gap that exists
between them and their subordinates. Because of
the fact that the supervisor’s opinion is to a great
extent influential upon the career of the
individual employee, it is crucial for the
supervisor to ground his or her opinion upon
facts and not upon stereotypes.
Further research is needed to understand the
patterns of communication between individual
employees and their immediate supervisor, and
to determine to what extent they influence
ratings of professional expertise. It would be
interesting, for example, to investigate the
degree of overlap between, on the one hand,
performance indicators used in companies (for
example, assessment centres as simulation for
management selection) and, on the other hand,
the results obtained with the measurement
instrument that has been developed in this study.
An interesting improvement of the
measurements might consist of asking raters to
give concrete examples of performances or
behaviours of the ratees that could illustrate
why they give a particular rating to a particular
item. It is expected that a certain amount of
sifting of responses occurs. The differentiation
between item meanings will probably increase
and the scale homogeneities will lessen, but the
end result will be that the ratings will be
explicitly founded on empirical verifiable
observations of behaviour and performance.
If this proves successful, the validity of the
instrument will increase and be easier to clarify.
The latter refers to the fact that demonstrative
examples given by raters could give an insight
into the intrinsic content of professional
expertise and expert performance available in
an organization. The way in which this can be
done is by means of highly structured
interviews. They are more dynamic in that
possibilities for putting extra questions on a
certain topic are within the researcher’s reach.
The results from the study that is reported in
this article has some important implications for
the nowadays popular methodology of 360-
degrees appraisals of performance (see e.g.
Borman 1998; Cheung 1999; Church and
Bracken 1997; Waldman, Atwater and Antonioni
1998; Yammarino and Atwater 1997). Both the
development and appraisal of competencies are
built on the same foundation. That is, they both
make use of the idea that people are able to
perceive competencies in the same way and
without contaminations due to for example age
stereotyping.
In order to improve the 360-degrees feedback
methodology organizations should pay more
attention to communication on the behaviour of
individual employees (Stoker and Van der
Heijden, in press). Direct supervisors and
employees should ask each other regularly for
feedback, for example based on questionnaires
like the one used for the expertise ratings in the
study that is reported on in this article. With this
information, they have an elaborate base of
information to talk about the differences in
perception, implying that they have to rely less
on stereotyping.
Another useful way to improve the validity of
360-degrees feedback methodology can be the
application of training and development settings
where both the employee as well as their direct
supervisors mutually engage in the development
of each other’s competencies. These programmes
should be offered in settings in which the two
groups are mixed and where combined activities
can take place. In this way, employees and
supervisors learn together and collectively
develop their competencies. It will enable them
to evaluate their own and other people’s
behaviour on a recurrent base and, as a result,
will lead to a recalibration of their own
perceptions.
Note
1 A test in which a matrix of geometric symbols
is displayed with one missing cell, and the
task is to select the best completion of the
missing cell from a set of alternatives.
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